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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

FR81S

32-Bit Single-Core

128MHz

CANbus, CSIO, I2C, LINbus, SPI, UART/USART
DMA, LVD, POR, PWM, WDT
576KB (576K x 8)

FLASH

64K x 8

56K x 8

3.7V ~ 5.5V

A/D 23x12b; D/A 1x10b
External

-40°C ~ 125°C (TA)
Surface Mount

100-LQFP

100-LQFP (14x14)
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B DMA controller
O Up to 8 channels can be started simultaneously.
O 2 transfer factors (Internal peripheral request and
software)
W External interrupt input
MB91F583AM/F584AM/F585AM: 8 channels
MB91F583AS/F584AS/F585AS: 7 channels
Level ("H" / "L") or edge detection (rising or falling)
enabled

B Multi-function serial communication (built-in
transmission/reception FIFO memory)

MB91F583AM/F584AM/F585AM: 4 channels

MB91F583AS/F584AS/F585AS: 2 channels

O UART (Asynchronous serial interface)
. Full-duplex double buffering system, 64-byte
transmission FIFO memory, 64-byte reception
FIFO memory
. Parity or no parity is selectable.
. Built-in dedicated baud rate generator
. An external clock can be used as the transfer
clock
. Parity, frame, and overrun error detection
functions provided
. DMA transfer supported
O  CSIO (Synchronous serial interface)
. Full-duplex double buffering system, 64-byte
transmission FIFO memory, 64-byte reception
FIFO memory

. SPI supported; master and slave systems
supported; 5 to 16, 20, 24, 32-bit data length

can be set.

. Built-in dedicated baud rate generator (Master
operation)

. An external clock can be entered. (Slave
operation)

. Overrun error detection function is provided.
. Built-in chip selection function
. DMA transfer supported

O  LIN interface (v2.1)

. Full-duplex double buffering system, 64-byte
transmission FIFO memory, 64-byte reception
FIFO memory

. LIN protocol revision2.1 supported.
. Master and slave systems supported
. Framing error and overrun error detection

. LIN sync break generation and detection; LIN
sync delimiter generation

. Built-in dedicated baud rate generator

. An external clock can be adjusted by the
reload counter.

. DMA transfer supported
o I°C
. MB91F583AM/F584AM/F585AM: Supported
for 3 channels: ch.0,ch.2,and ch.3
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MB91F583AS/F584AS/F585AS: Supported for
1 channel: ch.0

. Full-duplex double buffering system, 64-byte
transmission FIFO memory, 64-byte reception
FIFO memory

. Standard mode (Max. 100 kbps) / high-speed
mode (Max. 400 kbps) supported

. DMA transfer supported (for transmission only)

H CAN controller (CAN)
MB91F583AM/F584AM/F585AM:
MB91F583AS/F584AS/F585AS:

O Transfer speed: Up to 1Mbps
O  64-transmission/reception message buffering

B FlexRay controller
MB91F583AMG/F584AMG/F585AMG/F583AMJ/F584A
MJ/F585AMJ/
F583ASG/F584ASG/F585ASG/F583ASJ/F584ASJ/F58
5ASJ: 1 unit (ch.A/ch.B)

O FlexRay Specifications Version 2.1 supported
Up to 128 message buffers

8K bytes of message RAM

Variable length of message buffers

Each message buffer can be allocated as a part
of reception buffer, transmission buffer or
reception FIFO memory

O Host access to the message buffer via input and
output buffers

O  Filtering for slot counter, cycle counter and
channels

O Maskable interrupts are supported
B PPG: 16 bits x 6 channels
B Reload timer: 16 bits x 4 channels

B A/D converter (successive approximation type)

O  12-bit resolution
MB91F583AM/F584AM/F585AM: 3 units (23
channels)

MB91F583AS/F584AS/F585AS: 3
units (17 channels)

2 channels
1 channel

oooao

O Conversion time: 1 us

B Free-run timer
16 bhits x 6 channels (1 channel can be selected for
input capture, and 1 channel for output compare.)

B Input capture: 16 bits x 4 channels (linked to the
free-run timer)

B QOutput compare: 16 bits x 7 channels (linked to the
free-run timer)

B Waveform generator: 2 units (7 channels)
B 10-bit D/A converter: 1 channel

W Calibration: The hardware watchdog for CR
oscillation drive
The CR oscillation frequency can be trimmed.
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MB91580AS Series Product Lineup Comparison

® Memory size

MB91580M/S Series

MB91F583ASG MB91F584ASG MB91F585ASG
tems MB91F583ASH MB91F584ASH MB91F585ASH
MB91F583ASJ MB91F584ASJ MB91F585ASJ
MB91F583ASK MB91F584ASK MB91F585ASK
Flash memory capacity (program) 256+64 Kbytes 384+64 Kbytes 512+64 Kbytes
Flash memory capacity (work) 64 Kbytes
RAM capacity (main) 32 Kbytes 48 Kbytes 48 Kbytes
RAM capacity (backup) 8 Kbytes
B Function
MB91F583ASG MB91F583ASH MB91F583ASJ MB91F583ASK
Iltems MB91F584ASG MB91F584ASH MB91F584ASJ MB91F584ASK
MB91F585ASG MB91F585ASH MB91F585ASJ MB91F585ASK

System clock

On-chip PLL clock multiplication system

(Up to 32 times of multiplication)
Minimum instruction execution time:

(128MHz, source oscillation 4MHz x 32 times of multiplication)

7.81ns

CR oscillation Provided
Osc_:illation stop feature Provided Provided Not provided Not provided
during standby
External bus interface Not provided
DMA transfer 8 channels
16-bit base timer 2 channels
Free-run timer 6 channels
Input capture 4 channels
Output compare 7 channels
Waveform generator 2 units (7 channels)
16-bit reload timer 4 channels
PPG 6 channels
External interrupt 7 channels
A/D converter 3 units (17 channels)
R/D converter Not provided
D/A converter Provided
Up/ down counter 2 channels
Multi-function serial interface 2 channels
CAN 64msb x 1 channel (ch.0)
128msb x 128msb x
FlexRay Lunit Not provided Lunit Not provided
(ch.A/ch.B) (ch.A/ch.B)
Software watchdog Provided
Hardware watchdog Provided
CRC generation 2 channels
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3. Pin Description
MB91F583AM/F584AM/F585AM

Pin No. Pin name Ilot;;';u“ Function

83 X0 Main clock oscillation input pin

84 X1 A Main clock oscillation output pin

67 NMIX B Interrupt input pin without mask

88 RSTX B External reset input pin

81 MDO C Mode pin 0 (with high-voltage control)

82 MD1 C Mode pin 1 (with high-voltage control)

2 P0O00 D General-purpose 1/O port

4 PO01 D General-purpose /O port

7 P002 D General-purpose /O port

9 P003 D General-purpose /O port

11 P004 D General-purpose 1/O port

13 P0O05 D General-purpose 1/O port

15 P006 D General-purpose 1/O port

17 P007 D General-purpose /O port
P010 General-purpose /O port

19 INO F 16-bit input capture ch.0 external pulse input pin
ANO ADC analog 0 input pin
PO11 General-purpose 1/O port

20 IN1 F 16-bit input capture ch.1 external pulse input pin
AN1 ADC analog 1 input pin
P012 General-purpose /O port

21 IN2 F 16-bit input capture ch.2 external pulse input pin
AN2 ADC analog 2 input pin
P013 General-purpose 1/O port

22 IN3 F 16-bit input capture ch.3 external pulse input pin
AN3 ADC analog 3 input pin
P014 General-purpose /O port

23 TRG1 F PPG ch.4, ch.5 external trigger
AN4 ADC analog 4 input pin
P015 General-purpose 1/O port

24 F
AN5 ADC analog 5 input pin
P016 General-purpose 1/O port

27 ANG6 G ADC analog 6 input pin
INT6 INT6 external interrupt input pin
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Type Circuit Remarks
D B General-purpose I/O port
Pull-up control B CMOS level output

|o|—|=-2/-5mA, I0L=2/5mA
m With 50kQ pull-up resistor control

B CMOS hysteresis input
— Digital output (0.7Vcce/0.3Vcece)

B Automotive input (0.8Vcc/0.5Vcec)

3
’T

Z
o
>

— CMOS hysteresis input

— Automotive input

L

Standby control

E B General-purpose I/O port

Pull-up control B CMOS level output
lon=-2/-5mA, lo.=2/5mA

With 50 kQ pull-up resistor control

CMOS hysteresis input

— Digital output (0.7Vcce/0.3Vce)

During standby, the input value
retains the previous value.

B Automotive input (0.8Vcc/0.5Vcc)
During standby, the input value
retains the previous value.

o

o

=

o
=R

=

H N

e

— CMOS hysteresis input

— Automotive input

L

Standby control
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Address offset value/Register name
Address Block
+0 | +1 +2 +3
WRAROO[R/W] W
0008804
---------- XXXXXX XXXXXXXXK XXXXXX--
WRDROO[R/W] W
0008844
29.0.9.0.9.0.9.9.9.0.0.9 0.0 0.9.90.9.09.000.9.9.0.90.90.94
WRARO1[R/W] W
0008884
—————————— XXXXXX XXXXXXXK XXXXXX--
WRDRO1[R/W] W
00088Cw
XXXXXXXX XKXXXKXKXK XXXXXXXK XXXXXXXX
WRARO2[R/W] W
0008904
—————————— XXXXXX XXXXXXXK XXXXXX--
WRDRO2[R/W] W
0008944
29.0.9.0.9.0.9.9.9.9.0.9 0.0 0.9.9.9.09.000.9.9.0.90.60.94
WRARO3[R/W] W
0008984
—————————— XXXXXX XXXXXXXK XXXXXX--
WRDRO3[R/W] W
00089Cw
29.0.9.0.9.0.0.9.9.9.0.9 0.0 0.9.0.9.0.9.000.9.9.0.9.0.60.94
WRARO4[R/W] W
0008AOH
---------- XXXXXX XXXXXXXK XXXXXX--
WRDRO4[R/W] W
0008A4y
XXXXXXXX XXXXXXXK XXXXXXXXK XXXXXXXX . .
Wild register [S]
WRARO5[R/W] W
0008A8
---------- XXXXXX XXXXXXXXK XXXXXX--
WRDRO5[R/W] W
0008ACH
XXXXXXXX XXXXXXXK XXXXXXXX XXXXXXXX
WRARO6[R/W] W
0008BOy
---------- XXXXXX XXXXXXXXK XXXXXX--
WRDRO6[R/W] W
0008B4y
XXXXXXXX XXXXXXXK XXXXXXXX XXXXXXXX
WRARO7[R/W] W
0008B8y
—————————— XXXXXX XXXXXXXK XXXXXX--
WRDRO7[R/W] W
0008BCH
29.0.9.0.9.0.9.9.9.9.0.9 0.0 0.9.9.9.0.9.000.9.9.0.9.0.60.94
WRAROS[R/W] W
0008COw
—————————— XXXXXX XXXXXXXK XXXXXX--
WRDRO8[R/W] W
0008C4
29.0.9.0.9.0.0.9.9.9.0.9.0.00.9.9.9.0.9.000.9.9.0.9.0.60.94
WRARO9[R/W] W
0008C84
—————————— XXXXXX XXXXXXXK XXXXXX--
WRDRO9[R/W] W
0008CCH
29.0.9.0.9.0.0.99.9.0.90.00.90.9.0.9.000.9.9.0.90.0 094
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Address offset value/Register name
Address Block
+0 +1 +2 +3
001278 ADTCD10[R] B,H,W ADTCD11[R] B,H,W
: 10--0000 00000000 10--0000 00000000
ADTCD12[R] B,H,W ADTCD13[R] B,H,W
00127Cy
10--0000 00000000 10--0000 00000000
ADTCD14[R] B,H,W
0012804 -
10--0000 00000000
ADTCD16[R] B,H,W ADTCD17[R] B,H,W
0012844
10--0000 00000000 10--0000 00000000
ADTCD18[R] B,H,W ADTCD19[R] B,H,W
0012884
10--0000 00000000 10--0000 00000000
ADTCD20[R] B,H,W ADTCD21[R] B,H,W
00128Cy 12-bit A/D
10--0000 00000000 10--0000 00000000
converter
ADTCD22[R] B,H,W ADTCD23[R] B,H,W
0012904
10--0000 00000000 10--0000 00000000
0012944 - - - -
0012984 - - - -
00129Cy |- - - -
0012A04 - - - -
ADCSO[R/W] B,H,W ADCHO[R] B,H,.W ADMDO[R/W] B,H,W
0012A4y
[ e E 000 ----0000
ADCS1[R/W] B,HW ADCH1[R] B,HW ADMD1[R/W] B,H,W
0012A84
[ e E 000 ----0000
ADCS2[R/W] B,HW ADCH2[R] B,H,.W ADMD2[R/W] B,H,W
0012ACH
[ e E 000 ----0000
MTRCSR[R/W] B,H,W
0012B04 0 - - -
Motor control
RTOSELO[R/W] RTOSEL1[R/W] extension function
0012B4y B,HW B,HW _ )
--000000 |- 0
0012B8y
| - - - - Reserved
0012FCy
0013004 - - - -
0013044 - - - -
0013084 - - - -
00130Cy |- - - -
0013104 - - - -
Reserved
0013144 - - - -
0013184 - - - -
00131Cy |- - - -
0013204 - - - -
0013244 - -
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Address offset value/Register name
Address Block
+0 +1 +2 +3
002028,
00202Cy
0020304, .
Reserved (IF1 data mirror)
0020344
002038,
00203Cy
IF2CREQO[R/W] B,H,W IF2CMSKO[R/W] B,H,W
0020404
0------- ooooocooxr e 00000000
002044 IF2MSK20[R/W] B,H,W IF2MSK10[R/W] B,H,W
" 11-11111 11111111 11111111 11111111
002048 IF2ARB20[R/W] B,H,W IF2ARB10[R/W] B,H,W
" 00000000 00000000 00000000 00000000
IF2MCTRO[R/W] B,H,W
00204Cy -
00000000 0---0000
002050 IF2DTA10[R/W] B,H.W IF2DTA20[R/W] B,H.W
" 00000000 00000000 00000000 00000000
002054 IF2DTB10[R/W] B,H.W IF2DTB20[R/W] B,H.W
" 00000000 00000000 00000000 00000000
002058,
00205Cy
002060y, .
Reserved (IF2 data mirror) CANO
0020644
64msb
0020684
[ - -
00207Cy
002080 TREQR20[R] B,HW TREQR10[R] B,H.W
" 00000000 00000000 00000000 00000000
002084 TREQRA40[R] B,HW TREQR30[R] B,HW
" 00000000 00000000 00000000 00000000
0020884 - -
00208Cy |- -
002090 NEWDT20[R] B,H,.W NEWDT10[R] B,H,.W
" 00000000 00000000 00000000 00000000
002094 NEWDT40[R] B,H,.W NEWDT30[R] B,H,W
" 00000000 00000000 00000000 00000000
0020984 - -
00209Cy |- -
INTPND20[R] B,H,W INTPND10[R] B,H,W
0020A0x
00000000 00000000 00000000 00000000
INTPND40[R] B,H,W INTPND30[R] B,H,W
0020A4y
00000000 00000000 00000000 00000000
0020A8y |- -
0020ACH |- -
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Address offset value/Register name
Address Block
+1 +2 +3
000120 IRPROH[R] B,HW  |IRPROL[R] B,H,W IRPRIH[R] B,HW  [IRPRIL[R] B,H,W
" 00 00----- 00~ e
IRPR2H[R] B,H,W IRPR2L[R] IRPR3H[R] B,H,W IRPR3L[R] B,H,W
0001244 B,HW
———————— 0000-—-- 00------ 00------
000128 IRPR4H[R] B,H,W IRPRAL[R] B,H,W IRPR5H[R] B,H,W IRPR5L[R] B,H,W
" 00 000000-- 00----- 00------
00012C IRPR6H[R] B,HW  |IRPR6L[R] B,H,W IRPR7H[R] B,HW  [IRPR7L[R] B,H,W
" 10000---- 00----- 00~ e
00010 IRPRSH[R] B,HW  |IRPRSL[R] B,H,W IRPROH[R] B,HW  [IRPRIL[R] B,H,W
H
"""" 00~ 00~ 00— Interrupt request
000134 IRPRIOH[R] B.HW  [IRPR1OL[R] BHW  [IRPR11H[R]B,HW |IRPR11L[R]B,HW |batch read register
: 00------ 00------ 00------ 0000000-
000136 IRPRI2H[R] B.HW  |[IRPR12L[R] BHW  |IRPR13H[R] B,H,W |IRPR13L[R]B,H,W
: 0000000- 00000000 0000000- ---00---
00015C IRPR14H[R] B.HW  |IRPR14L[R] BHW  |IRPRI5H[R] B,H,W |IRPR15L[R] B,H,W
: 00------ 00------ 00000000 0000----
IRPR17L[R]
IRPR16H[R] B,HW  [IRPR16L[R] B,HW  |IRPR17H[R] B,H,W
0001404 B,H,W
00— e s
IRPR18L[R]B,H,W
000144, |'RPRIBH[RIBH.W [R] ) i
"""" 000000--
0001484
| - - - - Reserved
0001FCy
000200 PCNO[R/W] B,H,W PCSRO[W] HW
" 00000000 000000-0 XXXXXXXX XXXXXXXX PPGO
PDUTO[W] H,W PTMRO[R] H,W
0002044
XXXXXXXX XXXXXXXX 11111111 11111111
000208 PCN1[RW] B,H,W PCSR1[W] HW
: 00000000 000000-0 XHXXXXXXX XXXXXXXX PPGL
PDUTL[W] H,W PTMRL[R] H,W
00020Cy
XXXXXXXX XXXXXXXX 11111111 11111111
000210 PCN2[R/W] B,H,W PCSR2[W] HW
" 00000000 000000-0 XHXXXXXXX XXXXXXXX PPG2
PDUT2[W] HW PTMR2[R] H,W
0002144
HXXXXXXXX XXXXXXXX 11111111 11111111
000216 PCN3[R/W] B,H,W PCSR3[W] H,W
: 00000000 000000-0 XXXXXXXX XXXXXXXX PPG3
PDUT3[W] HW PTMR3[R] H,W
00021Cq
HXXXXXXXX XXXXXXXX 11111111 11111111
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Address offset value/Register name
Address Block
+0 +1 +2 +3
PLL2DIVM[R/W] PLL2DIVN[R/W] PLL2DIVG[R/W] PLL2MULG[R/W]
0004E8y, B,HW B,HW B,HW B,HW
----0000 -0000000 ----0000 00000000 FlexRay
PLL2DIVK[R/W *5
PLL2CTRL[R/W] [RIW] CLKR2[RMW] B.H.W clock control
0004EC, |B.HW B,H,W -
o000 - 0 000--000
0004FO0y
| - - - - Reserved
0004FCy
0005004 - Reserved
0005044 - Reserved
0005084
| - - - - Reserved
00050Cy
000510 CSELR[RW]BHW |CMONR[R]BHW  |MTMCR[R/W] B,H,W
" -0----00 -01---00 00001111
Clock control [S]
000514 PLLCR[R/W] B,HW CSTBR[R/W] B,HW |PTMCR[R/W] B,H,W
" 00-00000 11110000 ----0000 00------
CPUAR[R/W] B,H,W
000518, |- - - Reset [S]
0---XXXX
00051Cy |- - - Reserved [S]
CCPSSELR[R/W] CCPSDIVR[RW]
000520,  [BHW - - B,H,W
------- 0 -000-000
CCPLLFBR[R/W] CCSSFBRO[R/W] CCSSFBR1[R/W]
000524y, - B,HwW B,HW B,HW
-0000000 --000000 ---00000
CCSSCCRO[RMW] CCSSCCRI1[R/W] B,H,W
0005284 - B,HW
----0000 000---- -=---m--
CCCGRCRO[RW]  |CCCGRCRI[RW]  |CCCGRCR2[RAW]  |Clock control 2
00052Cy - B,HW B,HW B,HW
00----00 00000000 00000000
CCPMUCRO[R/W] CCPMUCRL1[R/W]
000530y |- - B,HW B.HW
0-----00 0--00000
000534y - - - -
0005384 - - - -
00053Cq - - - -
0005404
| - - - - Reserved
00054Cy
000550 EIRRO[RW]B,HW  |ENIRO[R/W]B,HW  |ELVRO[R/W] B,H,W External interrupt
" XXXXXXX -0000000 --000000 00000000 (INTO to 6)

Document Number: 002-04665 Rev *A
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Address offset value/Register name
Address Block
+0 | +1 +2 | +3
001234 ADTCSS8[R/W] B,HW ADTCS9[R/W] B,H,W
" 00000000 0010-000 00000000 0010-000
001238 ADTCS10[R/W] B,H,W ADTCS11[R/W] B,HW
" 00000000 0010-000 00000000 0010-000
00123C ADTCS12[R/W] B,HW ADTCS13[R/W] B,H,W
" |00000000 0010-000 00000000 0010-000
ADTCS14[R/W] B,HW
0012404 -
00000000 0010-000
001244y - -
ADTCS19[R/W] B,HW
001248y -
00000000 00100000
ADTCS20[R/W] B,H,W
00124Cy -
00000000 00100000
0012504 - -
001254 - - - -
001258y - - - -
00125Cy |- - - -
0012604 - - - -
ADTCDO[R] B,H,W ADTCD1[R] B,HW
001264y
10--0000 00000000 10--0000 00000000
001268 ADTCD2[R] B,H,W ADTCD3[R] B,H,W 12-bit A/ID
" 10--0000 00000000 10--0000 00000000 converter
ADTCD4([R] B,H,W ADTCD5[R] B,H,W
00126Cy
10--0000 00000000 10--0000 00000000
ADTCD6[R] B,H,W ADTCD7[R] B,H,W
0012704
10--0000 00000000 10--0000 00000000
ADTCDS8|[R] B,H,W ADTCD9[R] B,H,W
001274y
10--0000 00000000 10--0000 00000000
001278 ADTCD10[R] B,HW ADTCD11[R] B,HW
" 10--0000 00000000 10--0000 00000000
ADTCD12[R] B,HW ADTCD13[R] B,HW
00127Cy
10--0000 00000000 10--0000 00000000
ADTCD14[R] B,HW
0012804 -
10--0000 00000000
001284 - -
ADTCD19[R] B,HW
001288y -
10--0000 00000000
ADTCD20[R] B,HW
00128Cy -
10--0000 00000000
0012904 - -
001294 - - - -
001298y - - - -
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MB91580M/S Series

Address offset value/Register name
Address Block
+0 | +1 +2 | +3
003100 BUSDIGSRO[R/W] HW BUSDIGSR1[R/W] HW
" 00000000 0-----00 00000000 0-----00
003104 BUSDIGSR2[R/W] H,W BUSTSTRO[R/W] H,W
" 00000000 0-----00 00--0000 00000000
BUSADRO[R] W
0031084
00000000 00000000 00000000 00000000
BUSADRI1[R] W
00310Cy
00000000 00000000 00000000 00000000
BUSADR2[R] W
0031104
00000000 00000000 00000000 00000000 Bus diagnosis
BUSDIGSR3[R/W] H,W
0031144 -
00000000 0-----00
003118 BUSDIGSR4[R/W] H,W BUSTSTRI[R/W] H,W
" 00000000 0-----00 00--0000 00000000
00311Cy -
BUSADR3[R] W
0031204
00000000 00000000 00000000 00000000
BUSADRA4[R] W
0031244
00000000 00000000 00000000 00000000
0031284
| - - - - Reserved
003FFCx
0040004
| Backup RAM Backup RAM area
005FFChx
0060004
| - - - - Reserved
00CFFCy
CIFO[R] W
00D000y
00000100 11111111 01011011 11111111 FlexRay
CIF1[R/W] W CIF™®
00D004y
00000000 ------- 0 -0000000 --------
00D008y
| - - - - Reserved
00D00Cy
00D010y -
00D014y -
FlexRay
00D018y - - - - *5
GIF
LCK[R/W] W
00D01CH
------------------------ 00000000
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Address offset value/Register name
+2

MB91580M/S Series

Block

+3

+1

Address

+0

ESID5

00D140y

RIwW

00----00 00000000

ESID6[R] W
00----00 00000000

00D144y

ESI

00D1484

D7[R]W
00----00 00000000

ESID8[R] W
00D14Cy
---------------- 00----00 00000000

ESID9[R] W
00----00 00000000

00D1504

00D154y

ESID10[R] W
00----00 00000000

00D1584

ESID11[R] W
00----00 00000000

00D15Cy

ESID12[R] W
00----00 00000000

00D160y

ESID13[R] W
00----00 00000000

FlexRay
GTU™®

00D164y

ESID14[R] W
00----00 00000000

00D168y

ESID15[R] W
00----00 00000000

00D1

6CH

00D170y

OSID1[R] W
00----00 00000000

00D174y

OSID2[R] W
00----00 00000000

00D1784

OSID3[R] W
00----00 00000000

00D17Cy

OSID4[R] W
00----00 00000000

OSID5[R] W
00----00 00000000

00D1804

OSID6[R] W
00----00 00000000

00D184y

OSID7[R] W
00----00 00000000

00D1884

OSIDS[R] W
00----00 00000000

00D18Cy

OSID9[R] W
00----00 00000000

00D190y

OSID10[R] W
00----00 00000000

00D194y
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Interrupt number Interrupt
Interrupt factor Hexa IrTJtetr Offset | 'BR default | oy | request
P Decimal decimal Ievpel address batch read
target
. . ICR2
ICU 0 (fetching) / ICU 1 (fetching) 45 2D 9 3484 O00OOFFF48y 29 O
. . ICR3
ICU 2 (fetching) / ICU 3 (fetching) 46 2E 0 344 O000FFF44y 30 O
ICR3
*4 a7 2F 1 340y 000FFF404 - -
ICR3
*4 48 30 2 33Cx 000FFF3Cy - -
ICR3
OCU 0 (match) / OCU 1 (match) 49 31 3 338y 000FFF384 33 O
ICR3
OCU 2 (match) / OCU 3 (match) 50 32 4 334y 000FFF344 34 O
ICR3
OCU 4 (match) / OCU 5 (match) 51 33 5 3304 000FFF304 35 O
ICR3
OCU 6 (match) / OCU 7 (match) 52 34 5 32Cy 000FFF2Cy 36 O
ICR3
OCU 8 (match) / OCU 9 (match) 53 35 . 328y 000FFF284 37 O
ICR3
OCU 10 (match) / OCU 11 (match) 54 36 8 324y, 000FFF24y 38 O
WG dead timer underflow 0/1/2 ICR3
WG dead timer reload 0/1/ 2 55 37 9 3204 000FFF204 39 O
WG DTTI O
WG dead timer underflow 3/4/5 ICRa
WG dead timer reload 3/4/5 56 38 0 31Cy 000FFF1Cy 40 O
WG DTTI 1
ICR4
AD converter0/1/2/3/4/5/6/7 57 39 1 318y 000FFF184 41 O
ICR4
AD converter8/9/10/11/12/13/ 14 58 3A 5 314y 000FFF14, 42 O
ICR4
AD converter 19/ 20 59 3B 3 3104 000FFF104 43 O
Base timer 0 IRQ 0/ ICR4
. 60 3C 30Cy 000FFFOCy 44 O
base timer 0 IRQ 1 4
Base timer 1 IRQ 0/ ICR4
. 61 3D 308y 000FFF084 45 O
base timer 1 IRQ 1 5
ICR4
DMACO0/1/2/3/4/51617 62 3E 5 304y 000FFF044 - O
. ICR4
Delay interrupt 63 3F 7 3004 OOOFFFO004 - -
System reserved 64 40 - 2FChx O00OFFEFCH - -
System reserved 65 41 - 2F84 O00FFEF84 - -
66 42 2F4y, 000FFEF44
Used with the INT instruction. | | - | | - -
255 FF 000y 000FFCO00y
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MB91580M/S Series

(Ta: Recommended operating conditions, Vcc=5.0V+10%, Vss= AVss=0.0V)

Parameter

Symbol

Pin name

Conditions

Value

Min

Typ

Unit

Remarks

"L" level output
voltage

Vou1

P000 to PO07",
P010 to P017,
P020 to P027,
P030 to P037,
P040 to P047,
P050 to P056,
P060 to P066',
P070 to P072,
P080 to P087",
P090 to P092’,
P093, P094,

P095 to P097",
P100 to P102"

Vce=4.5V
lor=2.0mA

0.4

VOL2

P021 to P023,
P025 to P027

Vce=4.5V
lo.=4.0mA

0.4

When FlexRay is
selected

Vous

P000 to PO07",
P010 to P017,
P020, P024,

P030 to P037,
P040 to P047,
P050 to P056,
P060 to P066’,
P070 to P072,
P080 to P087",
P090 to P092’,
P093, P094,

P095 to P097",
P100 to P102"

Vce=4.5V
lo.=5.0mA

0.4

Vors

P040, P041,
P063’, P064,
P080’", P081,
P083",P084’

Vce=4.5V
lo.=3.0mA

0.4

I°C shared pin
(when I’C is
selected)

Vors

DEBUGIF

Vee=2.7V
lo.=25.0mA

0.25

*: Only available with MB91F583AM/F584AM/F585AM
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MB91580M/S Series

(Ta: Recommended operating conditions, Vcc=5.0V+£10%, Vss= AVss=0.0V)

Parameter

Symbol

Pin name

Conditions

Value

Min

Typ

Max

Unit

Remarks

Input Leak
Current

All input pins

Vce= AVcc=5h.5V
Vss <V <Vce

+5

HA

Rup1

RSTX, NMIX

25

100

kQ

Pull-up
resistance

Rup2

P000 to POO7',
P010 to P017,
P020 to P027,
P030 to P037,
P040 to P047,
P050 to P056,
P060 to P066’,
P070 to P0O72,
P08O0 to P0O87',
P090 to P092’,
P093, P094,

P095 to P097',
P100 to P102°

When pull-up
resistance is
selected

25

100

kQ

Input Capacitor

Cin

Other thanVCC,
VSS, AVCC,
AVSS,

C

15

pF

*: Only available with MB91F583AM/F584AM/F585AM
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PERFORM
Normal synchronous transfer (SCR:SPI=0) and serial clock output signal detect level "L" (SMR:SCINV=1)

(Ta: Recommended operating conditions, Vcc =5.0V+10%, Vss=AVss=0.0V)

Value
Parameter Symbol Pin name Conditions Unit Remarks
Min Max
. . SCKO0_0, SCKO_1, i
Serial clock cycle time | tscyc SCK1, SCK2', SCK3' 4tcep ns
’ SCKO0_0, SCKO0_1",
SCK T = soT ! :
delay t tswov SOT0.0, 'SOT0 1 30 30 s
elay time — s o s
Y SOT1, SOT2,Sotg |Mastermode
_ . C.=50pF
Valid S.IN = SCK - SCKO_0, SCKO_1', 30 i ns
setup time SCK1, SCK2, SCK3,
) SINO_0, SINO_1',
SCK \L = Valid SIN hold toLx SIN1, S|N2k, S|N3k 0 _ ns
time
Sgdrtlﬁl clock "H"pulse tonse . tepp+10 . ns
wi SCKO0_0, SCKo_1, |
: o SCK1, SCK2', SCK3
\?v?drtlﬁl clock "L"pulse teLsi 2tepp-10 |- ns
SCK0_0, SCKO_1',
SCK T = soT ¢ SCK1, SCK2', SCK3, i 30 ns
delay time SHOVE SOTO0_0, SOTO—l .
SOT1, SOT2, SOT3
Slave mode
Valid SIN = SCK v s SCKO_0, SCKO_1', | Ci=50pF 10 - ns
setup time SCK1, SCK2, SpKS,
: SINO_O0, SINO_1,
SCK | = Valid SIN hold |, = SIN1, SIN2', SING’ 20 - ns
time
) SCKO0_0, SCKO0_1", i
SCK fall time te SCK1, SCK2', SCK3' 5 ns
o SCKO0_0, SCKO_1, i
SCK rise time tr SCK1 SCK2', SCK3' 5 ns

*: Only available with MB91F583AM/F584AM/F585AM

Notes: B This is the AC characteristic in CLK synchronized mode.

W C, is the load capacitance applied to pins during testing.

B The maximum baud rate is limited by the internal operation clock used and other parameters.
See Hardware Manual for details.
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tcsol /_
tesHi
[—p

4

- °“t'°“t_/ tess)
X5

SOT
(Normal Sync transfer)

S

SOT \
(SPI compatible)
Master Mode
~_tcspe.
- JS‘ |/
i |\
CSHE

TS

SCS input ;

CSSE
Seiineut Wv__/_\_/—\%‘_/—\_]

EDEJE

XXX /
(Normal Sync tose 7
transfer) < >

y
soT W X X >< /
i -
Slave Mode

(SPI compatible)
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11.5.2  Definition of Terms
Resolution: Analog variation that is recognized by an A/D converter.

Linearity error : Deviation of the actual conversion characteristics from a straight line that connects the zero

transition point (0000 0000 0000"«—"0000 0000 0001") to the full-scale transition point ("1111
1111 1110"«—"1111 1111 1111").

Differential linearity error: Deviation of the input voltage from the ideal value that is required to change the output

code by 1LSB.

Digital output

Linearity error of digital output N =

Differential linearity error of digital output N = NVeoenr=Var 4 g [LSB]

Linearity error Differential linearity error
FFFT Ideal characteristics
Actual conversion
FFE T characteristics N+1+ Actual conversion
1LSB (N-1)+V, L
{ (N-1) + Vor} characteristics
FFD T
Vst —
(Actually- >
\measured s N T
>
value) o
004 —+ v, <
NT =
(Actually-measured value) =2
003+ <— Actual conversion e N-1-+ Vs
characteristics T (Actually-measured
0024 Vir value)
Ideal characteristics (Actually-measured value)
1 N-2 <«—— Actual conversion
001 characteristics
Vor (Actually-measured value)
AVSS Analog input AVRH AVSS Analog input AVRH

(AVRL) (AVRL)

VT - {1LSBX(N-1) + VOT}
1LSB

[LSB]

1LSB
Vest - Vor

1LSB = 4094

V]

Vor: Voltage at which the digital output changes from "000 4" to "0014".
Vest: Voltage at which the digital output changes from "FFE 4" to "FFFy".

1153

Notes on Using A/D Converter

<About the output impedance of the analog input of external circuit>

When

the external impedance is too high, the sampling time for analog voltages may not be sufficient. In this case, it

is recommended to connect the capacitor (approx. 0.1 JF) to the analog input pin.
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sleep mode Vee = 5.5V
100.000 (Vee =5.5V)
E - —
o) CPU Sleep(128MHZ
)
CDO —
0 BUS Sleep (128MH2) |
Ire]
v

Q
_U

10.000
-50 0 50 100 150
TA[°Cl
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MB91580M/S Series

Watch mode(power off) (Vee = 5.5V)
1000.00 Main osc (4MHz)
3 I
F —
100.00
—_ External clock (4MHz)
<
= 10.00
N
Lo
|_
5 1.00
0.10
0.01
-50 0 50 100 150
TA°C]
Stop mode(power off) (Vee = 5.5V)
1000.00
/
100.00
2‘ /—/
= 10.00
N
o]
T
8 1.00
0.10
0.01
-50 0 50 100 150
TAl°C]
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